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Introduction

The dynamic growth of agricultural industry has placed increased

emphasis on technical proficiency. Personnel needs are complex requiring

sophisticated knowledge of machines and processes. The pressing need in

agricultural education is to supplement production agricultural training

with experiences which will equip young people for non-professional,

skilled, employment in off-farm agricultural occupations.

Training for off-farm agricultural occupations was legitimized by

the 1963 Vocational Education Act. This legislation became a mandate

for teachers to train not only future farmers but also persons who will

be employed in agricultural businesses. To stimulate adoption of useful

experience programs and to reduce the traditional time lag between research

findings and adoption of new educational practices, frequently it is

necessary to modify teacher knowledge and skills. Workshops, institutes,

and other retraining programs have been conducted to stimulate teachers

to adopt innovations that will more effectively meet the needs of their

students.

In this regard, the Agricultural Education Department, Oklahoma State

University, conducted an Institute, consisting of two workshops, during

the summers of 1965 and 1966. The Institute was designed to train voca-

tional agriculture teachers for conducting cooperative agricultural

occupations training programs in secondary schools. Evidence available

from the Institute indicates teachers mastered the competencies needed

1
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to implement the innovation, yet their program outcomes appeared to vary

greatly.
1

The problem with which this study was concerned is: Why were

these teachers not equally successful? Either these teachers were not

innovators, or situational variables in the community were so strong as

to retard the adoption of the innovation.

Purpose of the Study

The purpose of this study was: (1) to determine the relationship

between teacher innovativeness and diffusion of the innovation, and

(2) to isolate and relate situational variables in the school and

community which were associated with deviation from the expected result,

adoption of the innovative program. A direct relationship between

innovativeness of the teacher and degree of program adoption was hypoth-

esized. Potential intervening variables considered in the study included:

A. Administrator's attitude toward cooperative agricultural

occupations training

B. The school's per pupil expenditure

C. The number of agricultural training stations'

available in the community

D. The number of teachers in the vocational agriculture

department

E. The number of students enrolled in vocational agriculture

F. The number of non-farm students enrolled in vocational

agriculture

C. The number of vocational education programs offered by

1
William L. Hull, et al. Developing Occupational Experience

Programs in Agricultural Distribution. (Stillwater, Oklahoma:
Oklahoma State University Research Foundation, October, 1967), p. 18.
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the school

H. The offering of a separate agricultural mechanics class

in the vocational agriculture program

Procedure

Teachers included in the study were the thirty-two Oklahoma teachers

participating in the Institute who were still teaching vocational agri-

culture in the same school as they were when enrolled in the Institute.

Also included in the study was one administrator in each of the schools

where these teachers were employed.

The study required the development of three major data-gathering

instruments to be used in personal interviews. They included a diffusion

scale, a teacher innovativeness scale, and an administrator's attitude

scale. The procedure followed in constructing the instruments is dis-

cussed below.

Diffusion Scale. The diffusion scale was designed to measure the

nature and extent of diffusion of cooperative agricultural occupations

curricula into the vocational agriculture program. To select the items

for the diffusion scale, 36 statements were formulated with each item

describing one aspect of the innovation. A jury of five individuals

knowledgeable of cooperative occupations training and the diffusion-

adoption process was used to obtain ratings on each item. The jury

classified each item along a five point diffusion continuum considering

equal intervals between points. Classifying an item in the number 1

category meant that it exemplified conditions in a situation where only

the earliest attempts were made to diffuse the concept into the program.

Rating an item as number 5 meant that departments meeting this criteria
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have completely incorporated the innovation into their program.

The 13 items selected for the diffusion scale included the ones

with greatest agreement among the judges (responses were contained in

three adjacent categories or less). Three items were selected as class-

room exemplars, five items as school system exemplars, and five items as

community exemplars. A mean rating for each of the items was determined

by averaging the judges' responses. Through a personal interview with

each teacher in his vocational agriculture department, each program

received credit (mean rating) for items exemplifying its situation. In

this manner, a total score representing the extent of innovation diffusion

into the total vocational agriculture program was derived for each depart-

ment.

Teacher Innovativeness Scale. The innovativeness scale, frequently

referred to as a time scale, was developed to provide a means to measure

the degree to which an individual is relatively earlier to adopt new ideas

and practices than other teachers.

The initial steps in constructing the innovativeness scale was to

identify educational innovations to be included which met the following

criteria:

1. The practices were ones that could be adopted by the

teacher rather than by the institution.

2. The practices were ones which would not be perceived

as a major threat to existing practices.

3. The teacher was free to adopt or reject the practice

himself without having to consider superior approval,

budgetary limitations, school policies, or class schedule.

42704==
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Practices identified from various sources were given to a trial group

consisting of fifteen experienced Oklahoma vocational agriculture teachers.

The practices selected for the innovativeness scale were most frequently

identified by the trial group as not being adopted but applicable to

vocational agriculture programs.

The final scale consisted of sixteen practices with three possible

responses for each: (1) the date the innovation waa first used, (2) the

innovation does not apply, or (3) the innovation has not been adopted,

but does apply. The "does not apply" response would indicate that a prac-

tice does not apply to the individual's situation, e.g., a practice per-

taining to agricultural mechanics could not be adopted by a teacher who

does not have a shop. A panel of judges consisting of teacher educators

and vocational agriculture supervisors was used to establish a definite

date when each practice became generally available to Oklahoma teachers.

The innovativeness score for each teacher was determined using the

following formula developed by Christiansen
2 for use in a study of the

adoption of educational innovations among Ohio teachers of vocational

agriculture:

IS =

Where:

tla + tlp Mle
X

Na Ye

tla: time lag expressed in years for all practices

adopted by the individual teacher

tlp: time lag penalty in years for remaining practices

not adopted which could have been adopted

Na: number of practices actually adopted

Mle: maximum length of experience of any teacher

investigated
Ye: years of experience possessed by the individual

teacher

2
James E. Christiansen. "The Adoption of Educational Innovations

Among Teachers of Vocational Agriculture." (Unpub. Ph.D. dissertation,

The Ohio State University, 1965), pp. 55-56.
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In explaining this procedure, Christiansen
3

stated:

The innovativeness score for each teacher equalled the

summation of the time lag expressed in years for all

practices adopted plus the summation of a time lag penalty

expressed in years for each practice not adopted which

could have been adopted divided by the sum of the number

of practices adopted, the resulting figure, or base score,

multiplied by an equalization factor.
An equalization factor was necessary to prevent the teacher

who began teaching most recently from -eceiving undue credit

for practices already adopted when in reality (1) we did

not know which of the remaining practices not currently

adopted would be adopted in the future and (2) if they

were adopted, what time lag would occur between the date
when the practice could have been adopted and the date it

actually would have been adopted. On the other hand, it

was possible to collect this information for teachers who

had been teaching for several years.

Administrator's Attitude Scale. A Likert-type scale was constructed

following the procedure outlined by Edwards
4

to measure the attitude of

the school administrator towards cooperative agricultural occupations

training. Edwards
5 suggested that since each response to a statement

may be considered a rating and because these are summated over all

statements, the Likert method of scale construction has been commonly

called the method of summated ratings.

Following a review of relevant literature, thirty-nine statements

concerning agricultural occupations training were made. The statements

were classified into two classes: favorable and unfavorable. The scale

was statistically validated by obtaining responses from sixty-four under-

graduate students enrolled in Agricultural Education 3103 at Oklahoma

State University during the fall semester of 1967-68. In obtaining

4
Allen L. Edwards. Techniques of Attitude Scale Construction. (New

York: Appleton-Century-Crofts, Inc., 1957), pp. 149-157.

5
Ibid.



7

responses from the trial group, they were instructed to mark each state-

ment as strongly agree, agree, undecided, disagree, or strongly disagree.

These categories of response were weighted so that the response made

by individuals with the most favorable attitudes received the highest

possible weight. For the favorable statements, this was the "strongly

agree" category, and for the unfavorable statements it was the "strongly

disagree" category. A total score was obtained for each subject by

sumnating his scores for the individual statements.

To evaluate the individual statements, twenty-five subjects with the

highest total score and twenty-five subjects with the lowest total score

were selected and the frequency distribution for each statement in each

group determined. As a basis for rejecting statements in the scale, a

form of item analysis, the t test, was utilized to select the statements

that differentiated between the high and low groups. The 22 statements

selected for the attitude scale had a t value of 1.80 or greater.

In addition to these three major instruments, interview schedules

were constructed to assess variables related to the school, community,

and the vocational agriculture department.

In collecting data for the study, each teacher was interviewed in

his department. The personal interview and the visit in the vocational

agriculture department permitted the investigator to observe practices

being used by the teacher which were relevant to the study. The school

administrator interviewed was the school official identified by the local

superintendent of schools as being mainly charged with supervision of

the vocational agriculture department. In all cases this was either

the superintendent of schools or the high school principal. Data for

the study were collected during the months of March and April, 1968.
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Because of the nature of the study, at least two limitations should

be recognized by the reader when interpreting the findings. They are as

follows:

1. The study was based on an ex post facto design. Therefore,

it was not possible to control or manipulate independent

variables.

2. Since only nine elements were considered, the possible effect

of other variables on the criterion is unknown.

Stepwise regression, a method of multiple regression calculation,

was used in analyzing the data. This procedure included (1) the compu-

tation of simple correlation matrix, (2) the computation of partial and

multiple correlation coefficients, and (3) the formulation of a multiple

regression equation.

Findings of the Study

Findings of the study are presented in three sections, including the

following: (1) intercorrelations among all variables included in the

study; (2) relationship between the optimum composite of independent

variables and the criterion; and (3) the formulation of a multiple re-

gression equation that might be used in predicting the probable level

of diffusion of cooperative agricultural occupations curricula into the

program.

Intercorrelations Among All Variables. Table I shows the inter-

correlations of the independent variables and dependent variable for

the data obtained from the 32 schools included in the study. A co-

efficient of correlation of .449 is significant at the one percent level

of confidence, and a coefficient of .349 is significant at the five
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percent level of confidence for the number of cases considered in the

study. In the intercorrelation table, involving forty-five correlations,

eight correlations are significant at the one percent level of confidence,

two are significant at the five percent level of confidence; and thirty-

five correlations are not iigfiificant at the five percent level of

confidence.

Four independent variables had a significant correlation with

diffusion of the innovation. ThWincluded:

1. The number of vocational agriculture teachers employed by

the school

2. The total number of students enrolled in vocational

agriculture

3. Innovativeness of the teacher

4. The number of non-farm students enrolled in vocational

agriculture

The number of vocational agriculture teachers employed by the school

was most closely related to diffusion of cooPerative.agricultimal

tiOns curricula. The coefficient of correlation was .603, which is

significant at the one percent level of confidence.

Innovativeness of the teacher was also closely related to diffusion.

The coefficient of correlation was -.510, which is significant at the one

percent level of confidence. This correlation is negative because the

lower the score, the more innovative the teacher. In other words, inno-

vativeness is the average length of expired time (years) for a teacher,to

adopt an innovation.

The relationship that existed between the total number of students

enrolled in the vocational agriculture program and diffusion was



T
A
B
L
E
 
I

I
N
T
E
R
C
O
R
R
E
L
A
T
I
O
N
 
A
M
O
N
G
 
A
L
L
 
V
A
R
I
A
B
L
E
S
 
I
N
V
E
S
T
I
G
A
T
E
D
 
I
N
 
T
H
E
 
S
T
U
D
Y

(
R
e
f
e
r
 
t
o
 
N
u
m
b
e
r
e
d
 
V
a
r
i
a
b
l
e
s
 
a
t
 
L
e
f
t
 
o
f
 
T
a
b
l
e
)

V
a
r
i
a
b
l
e
s

1
2

3
4

5
6

7
8

9
1
0

1
.
 
D
i
f
f
u
s
i
o
n

-
.
5
1
0
*
*

.
1
3
6

-
.
1
7
6

.
3
4
4

.
5
8
5
*
*

.
4
6
5
*
*

.
6
0
3
*
*

.
1
5
7

.
2
0
0

2
.
 
T
e
a
c
h
e
r
 
I
n
n
o
v
a
t
i
v
e
n
e
s
s

-
.
1
2
2

.
0
5
9

-
.
2
6
2

-
.
2
2
1

-
.
1
3
9

-
.
2
1
7

-
.
3
4
4

-
.
1
2
1

3
.
 
A
d
m
i
n
i
s
t
r
a
t
o
r
'
s
 
A
t
t
i
t
u
d
e

.
1
4
5

.
1
3
5

-
.
2
2
1

-
.
2
5
2

-
.
0
1
2

.
2
6
3

-
.
0
5
4

4
.
 
P
e
r

E
x
p
e
n
d
i
t
u
r
e

-
.
2
9
0

-
.
1
3
3

-
.
2
9
1

.
0
3
3

-
.
0
4
6

-
.
1
6
5

5
.
 
T
r
a
i
n
i
n
g
 
S
t
a
t
i
o
n
s

.
2
7
3

.
2
5
4

.
2
6
7

-
.
1
3
3

.
4
6
0
*
*

6
.
 
V
o
c
a
t
i
o
n
a
l
 
A
g
r
i
c
u
l
t
u
r
e

.
8
2
3
*
*

.
8
2
8
*
*

.
4
3
3
*

.
2
1
5

E
n
r
o
l
l
m
e
n
t

7
.
 
N
o
n
-
F
a
r
m
 
E
n
r
o
l
l
m
e
n
t

.
5
1
5
*
*

.
2
4
8

.
1
7
0

8
.
 
T
e
a
c
h
e
r
s
 
i
n
 
D
e
p
a
r
t
m
e
n
t

.
3
7
5
*

.
2
9
2

9
.
 
A
g
r
i
d
u
l
t
u
r
a
l
 
M
e
c
h
a
n
i
d
s

.
0
3
2

C
l
a
s
s

1
0
.
 
V
o
c
a
t
i
o
n
a
l
 
E
d
u
c
a
t
i
o
n

P
r
o
g
r
a
m
s

*
*

S
i
g
n
i
f
i
c
a
n
t
 
a
t
 
t
h
e
 
.
0
1
 
l
e
v
e
l

*
S
i
g
n
i
f
i
c
a
n
t
 
a
t
 
t
h
e
 
.
0
5
 
l
e
v
e
l



11

expressed by a coefficient of correlation of .585, which is significant

at the one percent level of confidence. A coefficient of correlation of

.465 existed between the number of non-farm students enrolled in voca-

tional agriculture and diffusion of the innovation, which is also signi-

ficant at the one percent level of confidence.

In addition to showing the variables that are significantly correlated

with diffusion, the intercorrelation matrix shows that several of the

variables had only very slight relationships with the dependent variable.

Of all the independent variables, the administrator's attitude toward

agricultural occupations training had the least relationship (.136) with

diffusion. This low correlation may be eXpected because almost all

administrators were highly favorable to the innovation.

Other independent variables which were not significantly related to

the dependent variable included: (1) offering of separate agricultural

mechanics class (.157), (2) school's per pupil expenditure (-.176),

(3) number of vocational education training programs offered by the

school (.200), and (4) the number of agricultural training.

stations available in the community (.344).

The intercorrelation matrix also shows the relationship existing

among independent variables included in the study. The coefficient of

correlation of .460 obtained between the number of agricultural

training stations available in the community and the number of vocational

education training programs offered by the school, was significant at the

one percent level of confidence.

Variables significantly related to the number of students enrolled

in vocational agriculture and their coefficients of correlation are:

(1) number of non-farm students enrolled in vocational agriculture, .823;
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(2) number of teachers employed in the vocational agriculture department,

.828, and (3) the offering of a separate agricultural mechanics class in

the vocational agriculture department, .433. The first two are significant

, at the one percent letrel of confidence, and the last at the five percent

level of confidence.

The number of non-farm,students enrolled in vocational agriculture

is closely related to the number of teachers of vocational agriculture

employed by the school.. The coefficient of correlation is .515, which

is significant at the one percent level of confidence.

The relationship existing between the number of teachers employed

in the vocational agriculture department and the offering of a separate

agricultural mechanics class in the vocational agriculture department is

expressed by a coefficient of correlation of .375, which is significant

at the five percent level of confidence.

Relationship Between a Composite of Variables and the Criterion. A

multiple regression analysis was used to select the combination of inde-

pendent variables which accounted for the greatest amount of variation

in the criterion. Machine analyses determined the order of entry of

variables into the regression equation.

Table II reports the results of applying a -Multiple regreiston.afialSmis

technique. to the daea with diffusion of the innovation serving as the

criterion. Data in the table show the extent to which the variation

away from the mean diffusion score was explained by the independent

variables. The variables as listed accounted for 70 percent of the

variation.

The number of teachers in the vocational agriculture department

accounted for 36.4 percent of the variation in diffusion of the innovation.
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This one variable accounted for slightly more than one-half of all the

variation accounted for by all nine independent variables considered in

the study.

Innovativeness of the teacher claimed an additional 15.2 percent of

the variation. Additional variation accounted for by other independent

variables, in the order they were entered into the multiple regression

equation, are: (1) offering of separate agricultural mechanics class,

3.8 percent; (2) number of non-farm students enrolled in vocational

agriculture, 3.1 percent; (3) administrator's attitude toward the innova-

tion, 5.0 percent; (4) number of students enrolled in vocational agricul-

ture, 1.9 percent; (5) school's per pupil expenditure, 2.3 percent; and

(6) the number of training stations available in the community, 2.4

percent.

The number of vocational education programs offered by the school

did not account for any of the variation. Therefore, it is of doubtful

value as a predictor of diffusion of cooperative agricultural occupations

curricula.

The Multiple Regression Equation. The final part of the study was

the formulation of a multiple regression equation which could be useful

as an aid in predicting diffusion of cooperative agricultural occupations

curricula into a program.

When all independent variables are considered, except the number of

vocational education programs offered by the school which did not account

for any of the variation in the criterion, the multiple regression equa-

tion in score form is as follows:

Y' = -.875X
1
+ .883X

2
- .057X

3
- .383X

4
+ .415X

5
- .043X

6

+ 3.316X
7
+ 8.063X

8
- 7.794



14

TABLE II

RESULTS OF REGRESSION ANALYSIS

Order of Entry into Computed Cumulative Percentage
Regression Analysis Variable Name R of Variance Accounted

for by R

1 Number of Teachers .603 36.4

2 Innovativeness of .718 51.6
Teacher

3 Offering of Agri- .744 55.4
cultural Mechanics

4 Non-farm Enrollment .765 58.5

5 Administrator's .797 63.5
Attitude

6 Enrollment in Voca- .809 65.4
tional Agriculture

7 Expenditures per .823 67.7
Pupil

8 Number of Training .837 70.1
Stations

9 Number of Voca- .837 70.1
tional Programs

The values -.875, .883, . . . 8.063 are the score weights (constants)

by which the independent variables are multiplied. The variables are

identified as follows:

Y' - Predicted diffusion score

X
1
- Teacher innovativeness score

X
2

- Administrator's attitude score toward cooperative

agricultural occupations training

X
3

- School's per pupil expenditure

X
4

- Number of training stations available in the community



X
5

- Number of

X
6

- Number of

X
7

- Number of

15

students enrolled in vocational agriculture

non-larm students enrolled in vocational agriculture

teachers in the vocational agriculture department

(use -1 for on* one teacher and 44 for two or more teachel )

X
8

- Offering of separate agricultural mechanics class in the

vocational agriculture department (use -1 for yes and 44 for no)

These products and the constant, -7.794, are summed algebraically resulting

in Y', the predicted diffusion score.

The accuracy with which it is possible to predict criterion scores

using the regression equation is indicated by the standard error of esti-

mate. The standard error of estimate associated with the regression

equation is 9.827 . This means that the chances are two in three that a

predicted diffusion score will not miss the actual score by more than

+ 9.827. In general, about two-thirds of all predicted adoption scores

will lie within + 9.827 points of their earned values.

The regression equation appears to be useful as one tool in pre-

dicting diffusion of cooperative agricultural occupations curricula into

a vocational agriculture program in Oklahoma. The equation may or may

not be useful in other states.

Conclusions

The following conclusions, based on the findings of this study,

emerge as being of particular importance:

1. Schools with a multiple-teacher vocational agriculture

department will probably be more successful in the

implementation of cooperative agricultural occupations

curricula than schools with single-teacher departments.



2. The more students enrolled in vocational agriculture, the

greater the probability of cooperative agricultural occupa-

tions curricula being diffused into the program.

3. The more innovative the teacher of vocational agriculture,

the greater the probability of cooperative agricultural

occupations curricula being diffused into the program.

4. The more non-farm students enrolled in vocational agri- .

culture, the greater the probability of cooperative

agricultural occupations curricula being diffused into

the program.

5. Since school administrators in general have a favorable

attitude toward cooperative agricultural occupations

training, it does not appear to be a serious threat to

diffusion of cooperative agricultural occupations

curricula. However, since administrator's attitude

accounted for 5.0 percent of the variation in the

criterion, it should be considered when predicting

diffusion of cooperative agricultural occupations

curricula into a vocational agriculture program.

6. The number of agricultural training statiofts'-

available in the community, school's per pupil expenditure,

and the offering of a separate agricultural mechanics class

were not significantly related to diffusion of cooperative

agricultural occupations curricula. However, since they

accounted for additional variation in the criterion, and

since this information is easily obtainable, they should

be considered when predicting diffusion of cooperative



agricultural occupations curricula.

7. The number of vocational education programs offered by

the school is of doubtful value in predicting diffusion

of cooperative agricultural occupations curricula.

8. A composite of the number of teachers in the vocational

agriculture department, innovativeness of the teacher,

offering of a separate agricultural mechanics course,

number of non-farm students enrolled in vocational agri-

culture, administrator's attitude toward cooperative

agricultural occupations training, enrollment in voca-

tional agriculture, per pupil expenditure, and the number of

agricultiaral training statiots'available,in the community

may be used effectively in preditting diffusion of cooperative

agricultural occupatibns curkicula.

9. There was a significant correlation between four of the

variables studied and diffusion which indicates that

these factors do stimulate diffusion of cooperative agri-

cultural occupations curricula. In order of importance,

the variables are: (1) number of teachers in the voca-

tional agriculture department, (2) number of students

enrolled in vocational agriculture, (3) innovativeness of

the teacher, and (4) number of non-farm students enrolled

in vocational agriculture.

10. There was little correlation between five of the variables

considered in the study and diffusion which indicates that

these factors have not seriously inhibited the diffusion

of cooperative agricultural occupations curricula. These
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variables are: (1) administrator's attitude, (2) expen-

diture per pupil, (3) number of agricultural

training stations available in the community, (4) offering

of a separate agricultural mechanics class, and (5) number

of vocational education programs offered by the school.

Implications

Findings of the study reveal that certain personal and situational

variables are associated with diffusion of cooperative agricultural

occupations curricula into a vocational agriculture program.

It is the opinion of the investigators that the following state-

ments should be given consideration by those who are responsible for

promoting the implementation of cooperative agricultural occupations

curricula:

1. A greater number of multiple-teacher departments need

to be established to effectively expand the vocational

agriculture program by adding cooperative agricultural

occupations curricula.

2. State staff personnel and in-service teacher trainers

should consciously and deliberately identify and use

the more innovative teachers of vocational agriculture

to conduct pilot cooperative agricultural occupations

training programs, and other purposeful changes in agri-

cultural education.

3. Schools with large enrollments in vocational agriculture,

and large non-farm enrollments, should be encouraged to

supplement traditional agricultural production curricula
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with cooperative agricultural occupations training.

4. School administrators should be included in planning

cooperative agricultural occupations training experiences

and other innovations in agricultural education.

5. Since several of the teachers indicated they did not have

sufficient help and encouragement to implement the innova-

tion, perhaps state staff personnel should be more positive

in their recommendations and exert greater leadership in

actively promoting adoption of cooperative agricultural

occupations curricula as a supplement to the total voca-

tional agriculture program.

6. Schools which have successfully implemented cooperative

agricultural occupations curricula should be identified and

used as demonstration centers to encourage adoption by

other schools.

7. To speed the adoption of cooperative agricultural occupa-

tions curricula, some means of providing incentives is

needed. Perhaps, this could be in the form of student

recognition for accomplishments in cooperative agricultural

occupations experience programs similar to recognition

given to students with outstanding supervised farming

programs.

8. Institutes and other in-service training programs attempt-

ing to introduce innovations into the vocational agriculture

target system should use objective means of selecting par-

ticipants to enhance adoption of new ideas.

9. Development of instructional material for classroom use
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in preparing students for off-farm agricultural occupa-

tions may encourage adoption of cooperative agricultural

occupations curricula.

10. Supervised training in off-farm agricultural occupations

should be provided for vocational agriculture enrollees

who do not have adequate home opportunities for supervised

experiencet in production agriculture.

11. Greater articulation and educator cooperation among voca-

tional education programs on the state and local levels

may speed adoption of innovations in vocational education

and make the change process less haphazard.
0

12. Further research relating the diffusion and adoption pro-

cesses to change and innovations in agricultural education

is needed.

13. Additional research is needed to identify other factors,

and to reinforce findings of this study, which stimulate

and inhibit the adoption of cooperative agricultural occupa-

tions curricula and other innovations in agricultural education.
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ATTACHMENT

Attached is a copy of a paper prepared for the Southern Research

Conference in Agricultural Education, Oklahoma State University, Still-

water, Oklahoma, July 31, 1968. The paper contains graphs and charts

which will help to visualize the relationship between independent

variables considered in this study and diffusion of cooperative agri-

cultural occupations curricula.



VARIABLES INFLUENCING TEACHER ADOPTION OF COOPERATIVE

AGRICULTURAL OCCUPATIONS CURRICULA

by

David L. Williams
Vocational Research Coordinating Unit

Oklahoma$State University

A major responsibility of teacher educators and supervisors in

agricultural education is to help keep vocational agriculture pro-

grams in tune with rapid changes taking place in our dynamic society.

With a reduction in the need for personnel in production agriculture,

the pressing need in agricultural education is to supplement production

agricultural training with experiences which will equip young people

for non-professional, skilled employment in off-farm agricultural

occupations.

For changes to take place in local departments of vocational agri-

culture, it is frequently necessary to modify teacher knowledge and

skills. In this regard, teacher educators and supervisors can initiate

and conduct retraining programs, such as workshops, institutes, and

other inservice activities. Retraining programs could serve as one

means to stimulate and train teachers to adopt innovations that will

more effect:vely meet the needs of their clientele.

In keeping with the theme for this conference "Research in Under-

standing and Implementing Change in Agricultural Education," attention

is focused on variables influencing teacher adoption of cooperative

agricultural occupations curricula as revealed by one study conducted

in Oklahoma. To understand the objectives of this study, it will be

necessary to digress for a moment to look at some background information.

1
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During 1965 and 1966, the Agricultural Education Department,

Oklahoma State University, conducted an Institute consisting of two

summer workshops to train sixty vocational agriculture teachers for

conducting cooperative agricultural occupations training programs in

secondary schools. Evidence available from the Institute indicates

teachers mastered the competencies needed to implement cooperative

agricultural occupations curricula, yet their program outcomes appeared

1
to vary greatly.

The problem with which this study was concerned is: Why were

these teachers not equally successful after receiving the same re-

training? Consequently, this study was designed to; (1) determine

the relationship between teacher innovativeness and diffusion of

cooperative agricultural occupations curricula into the vocational

agriculture program, and (2) isolate and relate situational variables

in the school and community which were associated with deviation from

the expected result, adoption of the innovative program. A direct

relationship between innovativeness of the teacher and degree of program

adoption was hypothesized. Potential intervening variables considered

in this study included:

A. Administrator's attitude toward cooperative agricultural
occupations training

B. The school's per pupil expenditure

C. The number of agricultural ttaining dtatiolaS
available in the community

D. The number of teachers in the vocational agriculture
department

1
William L. Hull, et al. Developing Occupational Experience

Programs in Agricultural Distribution. Stillwater, Oklahoma: Okla-
home State University Research Foundation, October, 1967, p. 18.
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E. The number of students enrolled in vocational agriculture

F. The number of non-farm students enrolled in vocational
agriculture

G. The number of vocational education programs offered by
the school

H. The offering of a separate agricultural mechanics class
in the vocational agriculture program.

Teachers included in the study were the thirty-two Oklahoma teachers

participating in the Institute who were still teaching vocational agri-

culture in the same school as they were when enrolled in the Institute.

Also included in the study was one administrator in each of the schools

where these teachers were employed.

The study required the development of three major data-gathering

instruments to be used in personal interviews. They included a diffusion

scale, a teacher innovativeness scale, and an administrator's attitude

scale. Since tilt diffusion scale served as the criterion measure for the

study, its construction will be presented in some detail.

The diffusion scale was designed to measure the nature and extent

of diffusion of cooperative agricultural occupations curricula into the

vocational agriculture program. To select the items for the diffusion

scale, 36 statements were formulated with each item describing one

aspect of the innovation. A jury of five individuals knowledgeable of

cooperative occupations training and the diffusion-adoption process

was used to obtain ratings on each item. The jury classified each item

along a five point diffusion continuum considering equal intervals

between points. Classifying an item in the number 1 category meant

that it exemplified conditions in a situation where only the earliest

attempts were made to diffuse the concepc into the program. Rating an

item as number 5 meant that programs meeting this criteria have
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completely incorporated the innovation into their program.

The 13 items selected for the diffusion scale included the ones

with greatest agreement among the judges; that is, responses were con-

tained in three adjacent categories or less. Three items were selected

as classroom exemplars, five items as school system exemplars, and five

items as community exemplars. A mean rating for each of the items was

determined by averaging the judges' responses. Through a personal inter-

view with each teacher in his vocational agriculture department, each

program received credit (mean rating) for items exemplifying its situation.

In this manner, a total score representing the extent of innovation

diffusion into the total vocational agriculture program was derived for

each department.

The innovativeness scale, frequently referred to as a time scale,

was developed to provide a means to measure the degree to which an in-

dividual is relatively earlier to adopt new ideas and practices than other

teachers. To determine the innovativeness score for each teacher, a

procedure developed by Christiansen
2 for use in a study of the adoption

of educational innovations among Ohio teachers of vocational agriculture

was used. By considering the length of time it took a teacher to adopt

an innovation and the number of innovations adopted that were applicable

to his situation, an innovativeness score was determined for each teacher.

To measure the administrator's attitude toward cooperative agricul-

tural occupations training, a Likert-type scale was constructed. This

scale, consisting of statements concerning cooperative agricultural

2
James E. Christiansen. "The Adoption of Educational Innovations

Among Teachers of Vocational Agriculture." (Unpub. Ph.D. dissertation,

The Ohio State University, 1965), pp. 55-56.
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occupations training, was constructed so that the response made by in-

dividuals with the most favorable attitudes received the highest possible

weight. For each administrator, a total score was obtained by summating

his scores for the individual items.

In addition to these three major instruments, interview schedules

were constructed to assess variables related to the school, community,

and the vocational agriculture department.

Because of the nature of this study, at least two limitations should

be recognized. They are as follows:

1. The study was based on an ex post facto design. There-

fore, it was not possible to control or manipulate

independent variables.

2. Since only nine elements were considered, the possible

effect of other elements on the criterion is unknown.

With this background concerning the objectives of the study and

procedures followed in collecting data, attention will be directed to

findings that emerged from the study. Emphasis will be placed on the

relationship that existed between the diffusion of cooperative agricul-

tural occupations curricula and personal and situational variables in

the school and community. To conceptualize findings of this study, pro-

grams have been grouped according to stages in the diffusion process.

The stages include: interest, evaluation, trial, and adoption. The

awareness stage is not used because it was assumed that all teachers

were aware of the innovation through their participation in the Institute.

It should be kept in mind that for the purpose of testing relationships

between variables, diffusion scores (rather than stages of diffusion)

were utilized.



The study revealed that four independent variables had a simple

correlation with diffusion which is significant at the five percent level

of confidence or better. They*included: (1) the number of vocational

agriculture teachers employed by the school, (2) the total number of stu-

dents enrolled in vocational agriculture, (3) innovativeness of the

teacher, and (4) the number of non-farm students enrolled in vocational

agriculture. Let us take a closer look at these relationships, in order

of their degree of relationship.

The number of vocational agriculture teachers employed by the school

was most closely related to diffusion of cooperative agricultural occupa-

tions curricula into the program. The coefficient of correlation was

.603 which is significant at the one percent level of confidence.

Of the schools included in the study, twenty-four had one teacher

of vocational agriculture, seven had two, and one had three. Data in

Table I show the distribution of the number of teachers of vocational

agriculture in relation to stages of diffusion of the innovation. You

will notice that all multiple-teacher departments were past the evalua-

tion stage and a majority had adopted the innovation.

TABLE I

NUMBER OF VOCATIONAL AGRICULTURE TEACHERS

BY STAGES OF DIFFUSION

Number of Teachers in Diffusion Stages

Department Interest Evaluation Trial Adoption

Single-Teacher Departments 9 7 5 3

Multiple-Teacher Departments 0 0 3 5
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Two-thirds of the single-teacher departments were below the trial stage,

and nearly 38 percent were only at the interest stage of the diffusion

process. Only three of the twenty-four single-teacher departments had

adopted the innovation.

The relationship that existed between the total number of students

enrolled in the vocational agriculture program and diffusion was ex-

pressed by a coefficient of correlation of .585, which is significant

at the one percent level. There was a range of 33 to 142 students en-

rolled in vocational agriculture among the schools included in the study.

Figure 1 shows the mean enrollment for departments when programs

are grouped according to stages of diffusion. It can be observed that

the mean enrollment increased as stages of diffusion increased. The

mean enrollment for programs at the interest stage was 45.6 compared

to an enrollment of 78.6 for programs at the adoption stage.

Stages of
Diffusion

Adoption

Trial

Evaluation

Interest 45.6

50.1

69.0

78.6

I

40 45 50 55 60 65 70 75 80

Enrollment in Vocational Agriculture

Figure 1. Enrollment in Vocational Agriculture by Stages of Diffusion
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Innovativeness of the teacher was also closely related to diffusion.

The coefficient of correlation was -.510, which is significant at the one

percent level of confidence. This correlation was negative because the

lower the score, the more innovative the teacher. In other words, inno-

vativeness is the average length of expired time (years) for a teacher

to adopt an innovation.

Figure 2 will help to visualize the relationship between teacher

innovativeness and diffusion of the innovation. With the exception of

programs at the interest stage, the mean number of years that expired

before a teacher adopted an innovation decreased as level of diffusion

increased. The mean teacher innovativeness score for programs in the

adoption stage was 13.0. The greatest mean teacher innovativeness

score (27.5) was for programs in the evaluation stage.

Stages of
Diffusion

Adoption

,Trial

Evaluation

Interest

13.0

01:13 20.2

N = 8

21.7

27.5

1 1

0 5 10 15 20 25 30

Teacher Innovativeness Scores

Figure 2. Teacher Innovativeness by Stages of Diffusion
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A significant correlation (.465) also existed between the number of

non-farm students enrolled in vocational agriculture and diffusion of

cooperative agricultural occupations curricula. This correlation was

significant at the one percent level.

A non-farm student was defined as a student whose parents earned

less than fifty percent of the family's net income from production agri-

culture. The mean total enrollment in vocational agriculture for depart-

ments included in the study was 60.69 and the mean non-farm enrollment

was 41.38

Figure 3 shows that non-farm enrollment increased as stages of

diffusion increased. The mean enrollment for programs in the interest

stage was 30.4 compared to a mean enrollment of 57.0 for programs where

the innovation had been adopted.

Stages of
Diffusion

Adoption

Trial

Evaluation

Interest

57.0

25 30 35 40 45

Non-farm Enrollment

50 55

Figure 3. Non-farm Enrollment in Vocational Agriculture by Stages of Diffusion
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The variables considered in this study that were significantly re-

lated to the diffusion of cooperative agricultural occupations curricula

have been discussed. Perhaps it would also be beneficial to observe the

relationships between independent variables and diffusion which were not

significant. Independent variables which were not significantly related

to diffusion included: (1) administrator's attitude toward cooperative

agricultural occupations training, (2) the offering of a separate agri-

cultural mechanics class in the vocational agriculture department, (3)

the school's per pupil expenditure, (4) the number of agricultural train-

ing stations available in the community, and (5) the number of vocational

programs offered by the school.

Of all the independent variables considered, the administrator's

attitude toward the innovation had the least relationship (.136) with

diffusion. Figure 4 reveals that, in general, administrators were

highly favorable to cooperative agricultural occupations training which

Stages of
Diffusion

Adoption

Trial

Evaluation

Interest

Mli II

N = 8 56.6

61.5

N = 8

I I I I

55 56 57 58

62.1

61.8

I I 1 1 1

59 60 61 62 63

Administrators' Attitude Scores

Figure 4. Administrators' Attitude Scores by Stages of Diffusion
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accounts for the low relationship. The attitude scores ranged from

48 to 78 points with a possible score of 88 and a mean of 60.71.

The fact that no significant relationship existed between the offer-

ing of a separate agricultural mechanics class and diffusion can be con-

ceptualized by the data in Table II. Of the 14 programs offering a

separate agricultural mechanics class, eight were in the trial or

adoption stage. However, there were also eight of the 18 programs not

offering a separate class which were at the trial or adoption stage.

TABLE II

OFFERING OF SEPARATE AGRICULTURAL MECHANICS CLASS
BY STAGES OF DIFFUSION

Offer Separate
Agricultural
Mechanics Class

Stages of Diffusion
Interest Evaluation Trial Adoption

No 5 5 4 4

Yes 4 2 4 4

The school's per pupil expenditure was also not significantly related

to diffusion of cooperative agricultural occupations curricula. This lack

of relationship is easily visualized in Figure 5 which shows the mean

school's per pupil expenditure for programs in the various stages of

diffusion.

The range in expenditure per pupil was great--$321.12 to $676.47,

with a mean of $442.07. However, when programs were divided into stages

of diffusion, there was very little variation in the school's per pupil

expenditure.
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Figure 5. School's Per PupilExpenditure by Stages of Diffusion
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The number of businesses in the community, as identified by the teacher

of vocational agriculture as potential training'stations; ranged

from 2 to 28, with a mean of 13.09. Figure 6 reveals that as diffusion

increases the mean number of training stations available tended to in-

crease, with the exception of programs at the evaluation stage. However,

the correlation between the number of agricultural trairiing stations avail-

able and diffusion of the innovation was not significant at the five per-

cent level.

The study did not reveal any significant relationship between the

number of vocational programs offered by the school and diffusion of

cooperative agricultural occupations curricula. Figure 7 shows very

little variation in the mean number of vocational courses offered in the

schools and programs at the various stages of diffusion. The number of

vocational programs offered by the schools included in the study ranged

from one to ten, with a mean of 3.21
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It is interesting to note that in seven schools agriculture was the

only vocational program offered, and that none of these had adopted coop-

erative agriculture occupations curricula.

Up to this point attenti6n has been directed to the:relationship

that existed between independent variables and diffusion of the in-*

novation.-. Fobus will how be placed on examining theamount of variation

in diffusion accounted for by independent variables. Variation accounted

for by each variable was determined using multiple regression analysis

which takes into account the intercorrelation among the independent

variables.

Table III shows the extent to which the variation away from the mean

diffusion score was explained by the independent variables. The variables

as listed accounted for 70 percent of the variation.

The number of teachers in the vocational agriculture department

accounted for 36.4 percent of the variation in diffusion of the innova-

tion. This one vari_ble accounted for slightly more than one-half of

all the variation accounted for by all nine independent variAbles con-

sidered in the study.

Innovativeness of the teacher claimed an additional 15.2 percent

of the variation. Additional variation accounted for by other independent

variables, in the order they were entered into the multiple regression

equation, are: (1) offering of separate agricultural mechanics class,

3.8 percent; (2) number of non-farm students enrolled in vocational

agriculture, 3.1 percent; (3) administrator's attitude toward the inno-

vation, 5.0 percent; (4) number of students enrolled in vocational

agriculture, 1.9 percent; (5) school's per pupil expenditure, 2.3 per-

cent; and (6) number of training stations available in the community,

2.4 percent.
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The number of vocational education programs offered by the school did

not account for any of the variation.

TABLE III

RESULTS OF REGRESSION ANALYSIS

Order of Entry into
Regression Analysis Variable Name

Percentage of
Variance Accounted
for by each
Variable

Cumulative
Percentage
of Variance
Accounted for
by Variables

IMMO

1

2

3

4

5

6

7

8

9

Number of Teachers

Innovativeness of
Teachers

Offering of Agri-
cultural Mechanics

Non-farm Enrollment

Administrator's
Attitude

Enrollment in Voca-

tional Agriculture

Expenditures
Per Pupil

Number of Training
Stations

Number of Vocational
.Programs

36.4

15.2

3.8

3.1

5.0

1.9

2.3

2.4

0.0

36.4

51.6

55.4

58.5

63.5

65.4

67.7

70.1

70.1

Based on the findings of this study, the following conclusions emerge

as being of particular importance:

1. Schools with a multiple-teacher vocational agriculture

department will probably be more successful in the im-

plementation of cooperative agricultural occupations curricula
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than schools with single-teacher departments.

2. The more students enrolled in vocational agriculture,

the greater the probability of cooperative agricultural

occupations curricula being diffused into the program.

3. The more innovative the teacher of vocational agriculture,

the greater the probability of cooperative agricultutal

occupations curricula being diffused into-the:program.

4. The more non-farm students enrolled in vocational agri-

culture, the greater the probability of cooperative

agricultural occupations training being diffused into

the program.

5. The following factors do not appear to seriously inhibit

the diffusion of cooperative agricultural occupations

curricula: (1) administrator's attitude, (2) school's

per pupil expenditure, (3) number of .agricultural

training stations available in the ComMunity,

(4) offering of separate agricultural mechanics class,

and (5) number of vocational education programs offered

by the school. However, since each of these variables,

except the number of vocational education programs offered

by the school, accounted for additional variation in the

criterion, they should be considered when predicting

diffusion of cooperative agricultural occupations curricula.

Hopefully, as the findings.of this study have been presented, you

have been able to make implications to teacher-education and supervision.

It is the opinion of the speaker that the following statements are worthy

of consideration.
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1. A greater number of multiple-teacher departments need

to be established to effectively expand the vocational

agriculture program by adding cooperative agricultural

occupations curricula.

2. Schools with large enrollments in vocational agriculture,

and large non-farm enrollments should be encouraged to

supplement traditional agricultural production curricula

with cooperative agricultural occupations training.

3. State staff personnel should consciously and deliberately

identify and use the more innovative teachers to conduct

pilot cooperative agricultural occupations training pro-

grams, and other purposeful changes in agricultural

education.

4. State staff personnel should be more positive in their

recommendations and exert greater leadership in actively

promoting adoption of cooperative agricultural occupations

curricula as a supplement to the total vocational agriculture

program.

5. Further research relating the diffusion and adoption pro-

cesses to change and innovations is needed in agricultural

education to make the change process less haphazard.


